Sagnac Effect generic interferometer
Rotating system: two arms see unequal path lengths due to motion of beamsplitters.
Phase shift Rotation is an inertial effect. Atoms have much more inertia than photons.
Potential Applications Of Atom Interferometry
• Atom Gyroscope Sagnac Effect
• Geophysics
Variations in rate of earth's rotation
• General relativity effects.
• Navigation • Oil exploration
• Interactions of atoms with surfaces.
• Interactions between atoms and electromagnetic cavities.
• Quantum memory and communications
Advantages Of Condensate Interferometer
• Atoms in thermal beam move quickly. o Difficult to manipulate.
Condensate atoms
Difficult to produce nearly stationary. significant beam deflections. Small momentum from Area enclosed by the beamsplitter provides arms is relatively small. large range of deflection angles.
• Condensates are highly coherent.
o Thermal beams ! "white light" coherence condition. Coherence length ≈ 10 -5
µm.
o Condensate has coherence length on the order of 10 -100 µm.
Ketterle, et al. MIT
Interferometer Sensitivity Improvement:
Expect our BEC interferometer to beat the current best by at least a factor of 10.
Bose -Einstein Condensation
• Bose-Einstein Condensation (BEC) is a phase transition. When bosons reach sufficiently low temperatures, the average distance between the particles is less than their de Broglie wavelength.
Temperature ! 0
• As condensation occurs, particles in the gas develop a uniform quantum phase, just as atoms in a magnet develop a uniform orientation.
• All of the atoms enter the same motional state.
• The relationship between an atomic gas and BEC is analogous to the relationship between ordinary light and laser light.
Why Are Condensates So Interesting?
• Example of Quantum Mechanics In Action 
So to limit the phase shift, we must limit the number of atoms involved.
• But interferometer needs large number of atoms.
Magnetic Waveguides
• Bring sensitivity, accuracy to problem of condensate transport.
• Atoms attracted to linear minimum in magnetic field. o Obtain with current-carrying wires Loops provide longitudinal confinement for trapping, straight wires provide radial confinement. When loops are deactivated, a onedimensional waveguide is formed.
• Bend waveguide to form interferometer 
